Amino-terminal topology of thromboxane synthase in the endoplasmic reticulum.
The membrane topology of the NH2-terminal portion of human thromboxane synthase (TXS), a member of the cytochrome P450 superfamily, has been investigated. By sequence alignment, the first 6 residues of the mature TXS polypeptide are likely to form a distinctive "tail" structure not found in many other mammalian cytochromes P450 in the endoplasmic reticulum membrane. Peptides with either the ultimate 10 or 15 residues of the NH2 terminus of TXS were synthesized and used to produce site-directed antibodies. The resulting peptide antibodies were highly specific and recognized human TXS, as shown by binding assays and Western blot analysis. Binding of the peptide antibodies to recombinant TXS in transfected COS-1 and to endogenous TXS in THP-1 cells was analyzed by immunocytochemistry. Selective permeabilization of the plasma membrane to immunoglobulin was achieved with streptolysin O; general permeabilization, including the endoplasmic reticulum membrane, was accomplished with Triton X-100. Permeabilization of the plasma membrane was sufficient to produce binding of both peptide antibodies to their epitopes, indicating that the epitopes for both of the peptide antibodies were exposed on the cytoplasmic side of the endoplasmic reticulum membrane. The results with the peptide antibodies provide direct experimental evidence supporting the topological model for membrane-bound cytochrome P450 proposed by Nelson and Strobel (Nelson, D. R., and Strobel, H. W. (1988) J. Biol. Chem. 263, 6038-6050), in which the NH2 terminus is oriented toward the cytoplasmic side of the endoplasmic reticulum membrane.